Study design: Case report. Objectives: Primary intramedullary spinal cord lymphoma is a rare entity. Studies have shown that there is a recent increase in the number of patients regardless of the status of the immunity. High index of suspicion should be kept in all patients with intramedullary tumors. Multidisciplinary approach at the earliest is required for best outcomes. Setting: Department of Neurosurgery, Medical Oncology, Pathology and Radiation oncology. Nizam's Institute of Medical Sciences, Hyderabad, India. Methods: We describe the case of an 11-year-old boy who presented with paraparesis and sensory loss below T10 level. On imaging, the dorsal spine showed intramedullary lesion mimicking an astrocytoma. Results: Surgical decompression of the tumor was done and histopathology showed non-Hodgkin's lymphoma, diffuse large B-cell type. There were no findings suggestive of congenital or acquired immunodeficiency. After complete staging evaluation, we instituted chemotherapy with modified DeAngelis protocol. At 2 years post treatment, he is in complete remission with near normal neurological status. Conclusions: Intramedullary spinal cord diffuse B-cell lymphoma in a pediatric age group is very rare and hence requires a high index of suspicion in patients presented with myelopathy. The outcomes are encouraging with current multidisciplinary approach.
INTRODUCTION
Primary central nervous system (CNS) lymphoma is defined as lymphoma limited to CNS without systemic disease. Non-Hodgkin's lymphomas (NHLs) account for only 0.3-1.5% of all CNS neoplasms 1,2 and 1% of all NHL. 3 Primary spinal cord intramedullary lymphomas are very rare and o30 cases have been reported in the literature. 4 CASE REPORT An 11-year-old boy presented with gradual onset, progressive weakness of the both lower limbs. No other abnormality was detected on general physical examination and other systemic examination. Magnetic resonance imaging (MRI) of the thoracic spine revealed an intramedullary lesion, hyperintense on T1W and iso-to hyperintense on T2W images extending from the upper border of T8 to upper border of T11 vertebrae. Gadolinium contrast images showed moderate enhancement of the lesion. (Figure 1 ). Blood counts and chemistry were normal and serology was negative for HIV.
The patient was planned for surgery to decompress the spinal cord and obtain tissue for pathological diagnosis. He underwent T6-T12 laminectomy, midline myelotomy and subtotal tumor decompression. Intraoperatively, the lesion was greyish, soft, mildly vascular and suckable with no clear plane of cleavage from the surrounding cord. The power in both lower limbs improved in the immediate postoperative period.
Hematoxylin and eosin-staining studies ( Figure 2 ) showed diffuse infiltration of round cells in the nerve roots. The cells were large with hyperchromatic nucleus and scant cytoplasm. Mitosis was brisk. Immunohistochemistry (IHC) showed intense positivity for cluster differentiation (CD) 20 and the cells were negative for CD 3 and CD 99. The histomorphology and IHC were consistent with a diagnosis of diffuse large B-cell lymphoma.
Lymphoma staging workup was done. Contrast-enhanced computerized tomography scans of the neck, chest, abdomen and pelvis were normal. MRI of brain and whole spine was negative for other possible lesions. Bone marrow aspiration and biopsy was normal. High-resolution ultrasonography of testis was normal. Therefore, our final diagnosis was a primary spinal cord lymphoma.
Modified DeAngelis protocol was instituted. 5, 6 Chemotherapy was administered for five cycles over a 10-week period. Each cycle consisted of intravenous methotrexate 2.5 g m À2 (3.5 g m À2 in previous DeAngelis 5, 6 ) infused over 2-3 h and vincristine 1.4 mg m À2 . In addition to methotrexate and vincristine, procarbazine 100 mg m À2 per day for 7 days was administered on cycles 1, 3 and 5. Intrathecal methotrexate 12 mg was administered for five doses scheduled for the week after each dose of intravenous methotrexate. Dexamethasone was administered on a standard schedule: 16 mg per day for week 1, 12 mg per day for week 2, 8 mg per day for week 3, 6 mg per day for week 4, 4 mg per day for week 5, and 2 mg per day for week 6 and was then discontinued. At completion of five courses of chemotherapy, he was treated with local radiation therapy to the spine from T6 to L2 level with 6 MV photons to a dose of 40 Gy given in 20 fractions at 2 Gy per fraction over 4 weeks. Following radiation therapy, he received two courses of high-dose cytarabine 3 g m À2 per day.
His follow-up spinal MRI after 6 months and 2 years ( Figure 3 ) showed decreased enlargement and enhancement in the previous mass suggestive of remission. He, however, had abnormal dorsal kyphosis, for which deformity correction was performed. Screening with imaging of the whole spine and brain was free of any new pathologies. At 2 years following treatment, the boy was near normal in neurological status and was attending his school regularly.
DISCUSSION
Flanagan et al. 4 has published a series of 11 patients with spinal cord NHL with a median age of 62.5 years and conus cauda as the predominant location with a 2-year survival of 36%. Presentation in a pediatric age group is rare, as most of the previously reported cases are middle aged or elderly patients. 4 Most intramedullary spinal cord lymphomas are present in the upper thoracic and lower cervical regions. 2 As the incidence is raising both in immunocompromised and immunocompetent patients, one must keep into account the possibility of this entity in all intramedullary lesions. 1 Enlargement of the spinal cord is seen in most of the cases of primary intramedullary spinal cord lymphoma with variable intensity in T1-weighted (W) images and hyperintensity in T2 W images. 7 Surgical intervention is required not only for decompression but also for definitive histopathological examination. 
